INTRODUCTION
============

Childhood immune thrombocytopenia (ITP) is a disorder with a favorable prognosis characterized by accelerated destruction of antibody-sensitized platelets by the reticuloendothelial system and the presence of isolated thrombocytopenia in peripheral blood \[[@B1], [@B2]\]. However, about 30% of children with ITP have a chronic persistent course \[[@B3]\]. In Korea, 37% of children with ITP in a multicenter study had persistent ITP ≥6 months \[[@B4]\] and 22.5-28.7% in single institute \[[@B5], [@B6]\].

The ITP criteria were newly standardized by the International Working Group (IWG) \[[@B7]\]. According to the IWG revised terminology, the term \"purpura\" is not appropriate due to the absence or minimal hemorrhagic symptoms in many patients with ITP. Thus, ITP (previously immune/idiopathic thrombocytopenic purpura) is now recommended to be called immune thrombocytopenia. The threshold for diagnosing ITP was established as a peripheral platelet count \<100×10^9^/L (previously, \<150×10^9^/L). The definition of \"chronic\" is reserved for a low platelet count persisting for ≥12 months (previously, ≥6 months). Evim et al. reported long-term follow-up data of childhood ITP in Turkey according to the newly revised ITP criteria by the IWG \[[@B8]\].

The percentage of spontaneous remission in childhood chronic ITP (lasting more than 6 months) is 46.9% in Korea, and maintenance therapy with a corticosteroid is one of the factors influencing recovery \[[@B9]\]. However, no data are available on the course of Korean childhood chronic ITP without maintenance therapy or splenectomy based on the new IWG criteria. Thus, in this study, we applied the newly standardized definition and analyzed the natural course of childhood chronic ITP after long-term follow-up.

MATERIALS AND METHODS
=====================

Inclusion and exclusion criteria
--------------------------------

Children with chronic ITP persisting ≥12 months after diagnosis were included by reviewing the medical records at Kyungpook National University Hospital from May 2000 to February 2013. We excluded patients who had secondary causes of thrombocytopenia such as HIV infection, systemic lupus erythematosus, hepatitis, aplastic anemia, hematological malignancy, or von Willebrand disease.

Classification of children with chronic ITP based on spontaneous remission of platelet count
--------------------------------------------------------------------------------------------

We intended to determine when the platelet count spontaneously recovered to ≥50×10^9^/L and ≥100×10^9^/L. The criterion of a 50×10^9^/L platelet count followed the general consensus that patients with \<50×10^9^/L platelets may require on-demand therapy in the case of major bleeding, trauma, or for invasive procedures \[[@B7]\]. The criterion of a platelet count ≥100×10^9^/L followed the revised definition of ITP by the IWG \[[@B7]\]. We divided the subjects into three groups according to [Table 1](#T1){ref-type="table"}.

Statistical analysis
--------------------

Statistical analyses were performed using SPSS ver. 21.0 software (SPSS, Inc., Chicago, IL, USA). Data are presented as means±standard deviations. The Kruskal-Wallis test and Mann-Whitney *U*-test with a Bonferroni adjustment were used to compare the subjects\' variables between the groups. Logistic regression analysis was performed to find out the factors influencing prognosis. Linear by linear association with the chi-square test was used for the gender ratio comparison between the groups. Spearman\'s correlation analyses were used to define the correlation between the patients\' variables and the time required for the platelet count to recover spontaneously. Absolute correlation coefficient rho values \>0.3 and *P* values\<0.05 were considered significant.

RESULTS
=======

Subject characteristics
-----------------------

Forty-seven children with ITP (male:female=26:21) who were not undergoing maintenance therapy with a corticosteroid in the past three months or who did not undergo a splenectomy from May 2000 to February 2013 at our institute were included. There were 20 patients who had treated with corticosteroid. There was no pediatric patient who underwent splenectomy during study period. The initial platelet count was 23±25×10^9^/L, and age at diagnosis was 6.3±4.1 years. The follow-up period was 5.4±3.7 years, and the last follow-up platelet count was 102±103×10^9^/L.

Ratio of spontaneous remission
------------------------------

A total of 44.7% (21/47) showed spontaneous remission and maintained a platelet count ≥100×10^9^/L (Group A). And 66.0% (31/47) maintained a platelet count ≥50×10^9^/L until the last follow-up date and didn\'t need any on-demand therapy (Group A+B). All cases of spontaneous increase of platelet count were observed without any medication at least three months. The subjects\' variables in accordance with the increase of platelet count are shown in [Table 2](#T2){ref-type="table"}.

Comparison of the subject\'s variables between the groups
---------------------------------------------------------

No differences in patients\' age at diagnosis, gender ratio and initial platelet count were observed between the three groups. A statistically significant difference in follow-up period was observed between the three groups (*P* =0.028). There was difference between Group A and C (*P* =0.024), not between Group A/B (*P* =1.000) or Group B/C (*P* =0.291) by post hoc. By logistic regression analysis, follow-up period was the factor influencing the prognosis (*P* =0.022) between Group A and C. The subjects\' variables and *P* values are shown in [Table 2](#T2){ref-type="table"}. When we divided the subjects into Group A + B and Group C with a 50×10^9^/L platelet count, significant differences in patient age at diagnosis and follow-up period were observed (*P* =0.040 and *P* =0.004, respectively). No differences in gender ratio or initial platelet count were observed. The subjects\' variables and *P* values when we divided the subjects into two groups are shown in [Table 3](#T3){ref-type="table"}.

Time required for platelet count maintain ≥50×10^9^/L and ≥100×10^9^/L without medication
-----------------------------------------------------------------------------------------

This analysis was targeted on the chronic ITP children whose initial platelet count was \<50×10^9^/L. The time periods required for platelet counts to recover to ≥50×10^9^/L and ≥100×10^9^/L were 3.1±2.7 years and 3.6±2.7 years, respectively in Group A patients whose initial platelet count was \<50×10^9^/L (N=17). The period between the points when platelet count reached ≥50×10^9^/L and ≥100×10^9^/L was 0.5±0.5 years. The progress of spontaneous remission of platelet count is shown in [Fig. 1](#F1){ref-type="fig"}. The time for platelet count to recover to ≥50×10^9^/L in Group B whose initial platelet count was \<50×10^9^/L (N=8) was 5.4±3.7 years.

Correlation between the subject\'s variables and the time required for platelet count increase
----------------------------------------------------------------------------------------------

This analysis was also targeted on the chronic ITP children whose initial platelet count was \<50×10^9^/L. No correlation was detected between age at diagnosis of ITP and the duration required for spontaneous increase of platelet count ≥50×10^9^/L in Groups A and B whose initial platelet count was \<50×10^9^/L (N=25). No correlation was observed between age at diagnosis and the recovery duration to a platelet count ≥100×10^9^/L in Group A whose initial platelet count was \<50×10^9^/L (N=17). Additionally, no correlation was observed between the initial platelet count and the duration required for a platelet count ≥50×10^9^/L in Groups A and B whose initial platelet count was \<50×10^9^/L (N=25). No correlation was detected between initial platelet count and the recovery duration to a platelet count ≥100×10^9^/L in Group A whose initial platelet count was \<50×10^9^/L (N=17).

DISCUSSION
==========

Several treatment modalities have been used for children with chronic ITP in Korea including splenectomy, corticosteroid, immunoglobulin, cyclosporine, interferon, azathioprine, rituximab, vincristine, danazole, and cepharantin \[[@B10], [@B11], [@B12], [@B13], [@B14]\]. Although splenectomy is effective and curative for chronic ITP, it should be delayed as long as possible in children due to the possibility of overwhelming sepsis at a young age \[[@B15]\]. Because a certain fraction of children with chronic ITP recover spontaneously, the time when medical personnel decide to perform splenectomy for a patient is critical \[[@B15]\].

In this study, 44.7% of the children with chronic ITP recovered spontaneously using revised IWG criteria. There was not much difference between the result of our study and previous Korean study conducted according to the criteria before revision by the IWG - reported remission percentages of 46.9% \[[@B9]\]. After considering other countries\' data, we suppose that approximately 40-50% of chronic ITP children will spontaneously resolve after long-term follow-up \[[@B16], [@B17], [@B18], [@B19]\]. And in this study, 66.0% maintained a platelet count ≥50×10^9^/L, relatively safe state and didn\'t need on-demand therapy.

In chronic ITP children whose initial platelet count was \<50×10^9^/L , the time periods required for the platelet count to increase to ≥50×10^9^/L and ≥100×10^9^/L were mean 3.1 and 3.6 years after diagnosis, respectively. The duration between the time points for a platelet count to be ≥50×10^9^/L and ≥100×10^9^/L was mean 0.5 years in Group A. In other words, once the platelet count increase to ≥50×10^9^/L, the platelet count will reach to ≥100×10^9^/L relatively quickly. While, follow-up period was mean 3.3 years in Group C. This result concluded that every patient in Group C will not spontaneously recover (platelet count ≥100×10^9^/L). Because the follow-up period was mean 6.1 years in Group B, we suggest that some patients in Group C will maintain platelet count ≥50×10^9^/L after longer follow-up. We can consider splenectomy for a minority of patients whose platelet count maintains \<50×10^9^/L consistently.

Additionally, the time required to the platelet count to increase to ≥50×10^9^/L was mean 5.4 years in Group B. And there was no statistical difference of follow-up period between Group A and B. This result also concluded that every patient in Group B will not spontaneously recover. We suggest that some patients with unknown underlying disease were included in Group B and C. Thus further evaluation about the underlying cause undiscovered at diagnosis is necessary for Group B or C patients.

Age at diagnosis was the factor influencing the prognosis of children with chronic ITP in this study. This was consistent with the previous study \[[@B9]\]. Age at diagnosis is also a known risk factor related to the development of newly diagnosed ITP to chronic ITP \[[@B1], [@B4]\].

Some limitations in this study should be discussed. Firstly, no screening for *H. pylori* was performed. In Korea, 65-92% of adults with chronic ITP and 19% of children with chronic ITP are positive for *H. pylori*, which is accompanied by *H. pylori* prevalence in the general population of the same age \[[@B20], [@B21], [@B22]\]. Although no increase in platelet count has been reported in Korean children with chronic ITP \[[@B22]\], eradication of *H. pylori* increased the remission rate of both adult and childhood chronic ITP in several reports \[[@B20], [@B21], [@B23]\]. Thus, we are planning an examination and eradication of *H. pylori* in Groups B and C of this study.

Secondly, no genetic evaluation was concerned. A genetic study is recommended in cases of a family history, treatment failure, persistent moderate thrombocytopenia (≥20×10^9^/L), long-term stable thrombocytopenia, or nonhematological manifestations \[[@B24]\]. Thus, detailed history taking and a genetic evaluation are under consideration for Groups B and C.

Lastly, the correlation between the response to treatment and prognosis of chronic ITP was not evaluated. Because of the various immunoglobulin doses and different treatment modalities for children with chronic ITP at our institute from 2000-2013, quantification of the data was difficult. In this sense, a multicenter prospective study of Korean children with chronic ITP is necessary.

In conclusion, approximately 45% of children with chronic ITP recovered spontaneously about 3-4 years after the diagnosis and 2/3 of patients maintained a platelet count ≥50×10^9^/L after long-term follow-up. Age at diagnosis of ITP and follow-up period were the factors influencing prognosis in this study. We think this study is valuable because it is the first attempt to adopt the new standardized terminology and definition by the IWG for childhood chronic ITP in Korea.
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Classification of children with chronic immune thrombocytopenia according to spontaneous increase of platelet count.
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Characteristics of the children with chronic immune thrombocytopenia according to spontaneous increase of platelet count.
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Characteristics of children with chronic immune thrombocytopenia and *P* values when the patients were divided into two groups, Group A+B and Group C with a 50×10^9^/L spontaneous increase of platelet count.
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